The roles of local interneurons in the processing of olfactory information in the antennal lobes of the moth Manduca sexta.
The antennal lobe (AL) of the sphinx month Manduca sexta is characterized by a typically glomerular neuropil and two principal classes to neurons local interneurons and projection neurons. The somata of these neurons reside in defined neural cell-body groups in the AL, and the neurons exhibit characteristic patterns of innervation of the glomeruli. Evidence gathered to date indicates that individual antennal olfactory receptor-cell axons project to single glomeruli in the ipsilateral AL and make excitatory, apparently cholinergic synapses with neurites of AL neurons (usually local neurons) innervating the target glomeruli. Much has been learned about the physiology of the projection neurons, but only recently have the physiological properties and functions of the local interneurons been examined systematically through the use of intracellular recording and staining methods. Immunocytochemical studies have shown that most of the local interneurons contain GABA as well as one or more putative neuropeptides. Physiological, pharmacological, and biochemical experiments support the view that GABAergic local interneurons are responsible for inhibitory synaptic inputs to projection neurons that predominate in shaping the activity of projection neurons conveying synaptically processed olfactory information to higher-order centers in the protocerebrum.